Major revision is needed (please make suggestions in comments)
Introduction
The authors did not emphasize the importance of fungal species identification in Aquilaria tree. There is no information regarding endophytic and introduced fungi in man-made agarwood induction process. While the Fungi-Aquilaria relationship is a crucial key to agarwood formation, the authors should provide more information on the importance of fungi towards agarwood formation in A. sinensis. And I believe the finding for this study is to contribute assistance towards sustainable agarwood production in cultivated A. sinensis, hence such information should also be included.
MnM
Missing information on sampling techniques. Poor scientific write-up. The authors need to enhance their presentation by referring to published work for this section. I do not agree that the wounding treatment was carried out at different (spatial-formed) tissue types. The wounding points mentioned in the study were all from a single, or to breakdown, the most two tissue type: wood tissue from the stem and wood tissue from the branch. Scientifically, the five types of agarwood mentioned in this study are just names for the agarwood formed at different location on the tree stem. Instead, the authors should not mention the names of the agarwood in the MnM but to bring it up only at the Discussion section as an additional information on the naming practice among agarwood collectors in China. The samples, in my opinion, should be just treated as merely different wounding points.
3 Discussion Poor discussed. With the amount of information obtained from the Results, the authors did not explain the possible causes of the strong correlation in certain fungi species and chemical compounds. There is possibility that the fungus is endophytic as well as introduced. furthermore, the samples were only collected at the end of the fifth year post-wounding treatment, this does not explain the correlation between the fungi and the agarwood formation because agarwood forms during the process. The process may have stopped at the 3rd or 4th year. My point is that to look at the true correlation between fungal diversity that would contribute towards agarwood formation, the authors should have carried out a time-lined sampling technique. Therefore, this study only explains the fungal diversity that is present when the agarwood has formed, and this does not directly provide information on the fungi whether they contribute towards the formation of agarwood in A. sinensis. This as well refers to the correlation between volatile compounds available and fungi diversity. In order to prove that the fungi are responsible to the great number of a certain volatile compound, there is a need to forward the study to specifically test on the efficacy of the fungus in contributing the production of a certain agarwood-related compound. Also, the authors should tone down their confidence between the volatile and fungi diversity recorded from their study as the study was only carried out in a single location. The fungal diversity could be affected by the environment, thus affect the result on the volatile compounds. Overall, the discussion needs to be refocused and rearranged to meet the standard of the study.
Conclusion
Figures & Tables  Removal and insertion of Figure and Tables are suggested in >Line 45-49 sentence is too long >Line 59 emesia? or amnesia? >Line 51 and "is" mainly >Line 51 Aquilaria sinensis (Lour.) Spreng. >Line 51 reference 11 and 12 are studies on Aquilaria crassna, not A. sinensis >Line 54 endangered >Line 55 International >Line 56 "including A. sinensis" is redundant >Line 57 "continuous use" is inappropriate, suggest to change it as "sustainable production" >Line 58 "widely" cultivated >Line 59 "Due to" its rarity >Line 59-60 this is not a convincing statement. There are more than one species being rare and has crucial value that is widely cultivated, and why is only A. sinensis a good model? >Line 61, remove "usually" >Line 62 consequence of attack to what? >Line 62 promotes >Line 62 "Since" the last century >Line 64 Fungi species such as >Line 64 do not italic "sp." Line 69 reference 22 and 23 described the endophytic fungal diversity in different plant tissues (root, stem and leaf), while the study only involved the wood tissue in the stem and branch. its reference >Line 139 reference for SILVA, Greengene and RDP database >Line 139 replace "of" with "on" >Line 140 this normalized data output. What this? please be specific. >Line 141 replace "Diagrams of Venn analysis" with "Venn diagrams" >Line 141-142 some of the indexes and analyses come with their full name, please use their full names and put their shortnames in parenthesis >Line 147 put the weight of the sample in the sentence, not in parenthesis. >Line 147 2-mL >Line 148 remove "Then" >Line 150 reference for 40 kHz ultrasonic cold extraction method >Line 152 0.22-um >Line 153 stored in dark? or stored in a non-transparent? >Line 156-159 please check on the configuration, it is not properly written. >Line 159 took place "in" >Line 160 information about the column should be written in the sentence instead of in parenthesis. Only the brand name and country should be in parenthesis. >Line 163 under the following "setting" >Line 164-165 the use of symbol is inconsistent, should it be C min-1 or C/min? also goes to Line 151. >Line 169 spectra per second? does it come with a symbol? >Line 170 expressed "in percentage of"...to "the" total >Line 172 authentic standards from where? any references? and what is Wiley? and please provide references and shortforms for these libraries. >Line 180 mentioned before, thus only shortform here >Line 182-183 using what program or technique? >Line 184 reference of software in parenthesis >Line 188 were first "identified using" the >Line [189] [190] [191] [192] Figure 2A , 2B, Supplemental Figure S1 and S2 do not provide any useful information. suggest to remove. >Line 193 remove complete name for NIST as mentioned in Line 173 >Line 193-194 60 compounds were tentatively identified with good match, which include Line 196 Supplemental Table S1 and Supplemental Figure S3 are useful and important information. They SHOULD NOT be supplemental data. >Line [196] [197] this sentence should be in the MnM >Line 198 characterized by a high percentage of >Line 206 Figure 2C is irrelevant, it can be moved to the Supplementary data section. >Line [206] [207] [208] [209] This should be in the Discussion section, not Results. >Line 211-212 This should be in the Discussion section, not Results. >Line 215 Figure 2D is irrelevant. The information can be presented in Supplementary Table S1 >Line 218-220 This should be in the Discussion section, not Results. >Line 222 Figure 2E should be a standalone figure. >Line 222 I am not sure if this is correct, but how do you relate a heat map with a tree? should it be a group? >Line 223-227 This should not be in the Results. >Line 229-230 This should not be in the Results and replace "investigated" with "identified". >Line 231 how many agarwood samples? please state the number. >Line 233 Figure 3A should be replaced with a Table instead, with clear records of how many reads based on phylum, class, order, family and genus for all samples. >Line 234 with the Table proposed for Figure 3A , information in Figure 3B should be merged into the Table and Figure 3B would be irrelevant >Line 236 replaced "required" with "acquired" >Line 236 Figure 3C should be a standalone >Line 238 Figure 4A should be break-downed into Figure 4A -F. description of x-axis in simpson is missing. >Line 242-243 This sentence is not a Result, it is part of a Discussion >Line 243-244 This is MnM >Line 245-248 This is Discussion, while Results for Figure 4B and 4C were not described. Figure Figure S4 . >Line 250-251 I personally think that the heat-map is sufficient to show the results for the taxonomical analysis. The bar-chart is not relevant. Thus Supplemental Figure S6 is important and should be included in the manuscript. >Line 254 Basidiomycota >Line 267-269 This is Discussion >Line 275-279 This is Discussion >Line 282-286 This is Discussion >Line 292 aromatic compounds >Line 292 I do not understand why your correlation plot contain both fungal and chemical compounds in the same axis. Are you planning to see the correlation between fungal species and chemical compounds present in the sample? While this is the novelty of your study, yet it is in Supplemental form. You should choose to display the Supplemental Table S2 in your manuscript, and replace the yellow boxes with and underline or bold fonts to show the cv. >Line 294 Figure 6 is irrelevant, while Supplemental Table S3 is an important result. However the size of the Table makes it difficult to be presented in the manuscript. In my opinion, it should be included in the text and the decimal points should be reduce to 3 digits; the correlation cv should be marked with underline or bold fonts instead of yellow highlights; the fungi names should be arranged in alphabetical order; The Y-axis should be the fungi names; The X-axis should be the compound numbers (with a general name "compounds" on top and only numbers below to reduce the use of "compound" for every number). >Line 323 This is Discussion >Line 325 This is not Result, instead it looks like a conclusion in the Discussion. >Line 338 I do not think there is a distinct spatial-formed tissue in this study. There are all wood tissues. >Line 296 A Discussion sentence in a Conclusion is not appropriate.
Review form: Reviewer 2
Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes

Is the language acceptable? Yes
Is it clear how to access all supporting data? Yes
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation?
Major revision is needed (please make suggestions in comments)
Comments to the Author(s)
The present manuscript by Liu et al reports effects of fungal diversity on volatile compounds in different spatial formations of agarwood originated from Aquilaria sinensis. Authors have also showed relationship between fungal community and volatile compounds. The experiments are well conceived and well presented. Major concerns: 1) where is reference of extraction method of agrawood oil? or Normally, the volatile oil is generally obtained from hrdrodistillation only. No discussion on extraction method relevant with extracting solvent provided in manuscript. 2. Use the common name for identified compounds. Kovat index is needed to present for identification confirmation. For example, mass spectrum of compounds 7 in Fig. 2 is not similar to those from library. 3. Fig S5B and Fig 5, other genus is the major group of fungi in all samples. The fungi in other genus may be correlated mainly to volatile compound production. The metagenome sequencing is important in this experiment. Genus of all isolated fungal strains are completely identified by PCR. 4. GCxGC chromatogram is not clear. Select one to present between 3D or 2D.
Decision letter (RSOS-190211.R0)
08-Apr-2019
Dear Dr Liu, The editors assigned to your paper ("Effects of fungal diversity on volatile compounds in different spatial formations of agarwood originated from Aquilaria sinensis") have now received comments from reviewers. We would like you to revise your paper in accordance with the referee and Associate Editor suggestions which can be found below (not including confidential reports to the Editor). Please note this decision does not guarantee eventual acceptance.
Please submit a copy of your revised paper before 01-May-2019. Please note that the revision deadline will expire at 00.00am on this date. If we do not hear from you within this time then it will be assumed that the paper has been withdrawn. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office in advance. We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Editors, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available, we may invite new reviewers.
To revise your manuscript, log into http://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you must respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". Please use this to document how you have responded to the comments, and the adjustments you have made. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response.
In addition to addressing all of the reviewers' and editor's comments please also ensure that your revised manuscript contains the following sections as appropriate before the reference list:
• Ethics statement (if applicable) If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Data accessibility It is a condition of publication that all supporting data are made available either as supplementary information or preferably in a suitable permanent repository. The data accessibility section should state where the article's supporting data can be accessed. This section should also include details, where possible of where to access other relevant research materials such as statistical tools, protocols, software etc can be accessed. If the data have been deposited in an external repository this section should list the database, accession number and link to the DOI for all data from the article that have been made publicly available. Data sets that have been deposited in an external repository and have a DOI should also be appropriately cited in the manuscript and included in the reference list.
If you wish to submit your supporting data or code to Dryad (http://datadryad.org/), or modify your current submission to dryad, please use the following link: http://datadryad.org/submit?journalID=RSOS&manu=RSOS-190211
• Competing interests Please declare any financial or non-financial competing interests, or state that you have no competing interests.
• Authors' contributions All submissions, other than those with a single author, must include an Authors' Contributions section which individually lists the specific contribution of each author. The list of Authors should meet all of the following criteria; 1) substantial contributions to conception and design, or acquisition of data, or analysis and interpretation of data; 2) drafting the article or revising it critically for important intellectual content; and 3) final approval of the version to be published.
All contributors who do not meet all of these criteria should be included in the acknowledgements.
We suggest the following format: AB carried out the molecular lab work, participated in data analysis, carried out sequence alignments, participated in the design of the study and drafted the manuscript; CD carried out the statistical analyses; EF collected field data; GH conceived of the study, designed the study, coordinated the study and helped draft the manuscript. All authors gave final approval for publication.
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• Acknowledgements Please acknowledge anyone who contributed to the study but did not meet the authorship criteria.
• The submission has been reviewed by two domain experts. Based on their recommendations and also my evaluation fo the manuscript, I judge that this paper requires a major revision before it can be accepted for publication in RSOS. I feel that the novelty of the paper requires clarification. In addition, given that the observed correlation between the wood composition and also fungal diversity, authors suggest that this information can be used to guide future production of wood with altered wood quality. please describe in the text how this can be achieved in practice. In addition, the authors correlated a few wood types with the fungal speceis and then make the statemnt that the fungal diversity influence the wood type. It is equally possible that the fungal species diversity was generated by the difference wood composition. Which is the cause, which is the result? Please discuss this point. Please address all the other concerns of the reviewers as well. Looking forward to receiving a revised manuscript. Best wishes, Xinguang Zhu SIPPE Associate Editor: 2 Comments to the Author: I have read this paper and found the results very interesting. I have some comments on this study. 1. Please describe clearly the novelty of this paper. 2. Given that the observed correlation between the wood composition and also fungal diversity, authors suggest that this information can be used to guide future production of wood with altered wood quality. please describe in the text how this can be achieved in practice. 3. The authors correlated a few wood types with the fungal speceis and then make the statemnt that the fungal diversity influence the wood type. It is equally possible that the fungal species diversity was generated by the difference wood composition. Which is the cause, which is the result? Please discuss this point.
Introduction
MnM
Results
The authors tend to put Discussion materials in the Results section, which is incorrect.
Discussion
Poor discussed. With the amount of information obtained from the Results, the authors did not explain the possible causes of the strong correlation in certain fungi species and chemical compounds. There is possibility that the fungus is endophytic as well as introduced. furthermore, the samples were only collected at the end of the fifth year post-wounding treatment, this does not explain the correlation between the fungi and the agarwood formation because agarwood forms during the process. The process may have stopped at the 3rd or 4th year. My point is that to look at the true correlation between fungal diversity that would contribute towards agarwood formation, the authors should have carried out a time-lined sampling technique. Therefore, this study only explains the fungal diversity that is present when the agarwood has formed, and this does not directly provide information on the fungi whether they contribute towards the formation of agarwood in A. sinensis. This as well refers to the correlation between volatile compounds available and fungi diversity. In order to prove that the fungi are responsible to the great number of a certain volatile compound, there is a need to forward the study to specifically test on the efficacy of the fungus in contributing the production of a certain agarwood-related compound. Also, the authors should tone down their confidence between the volatile and fungi diversity recorded from their study as the study was only carried out in a single location. The fungal diversity could be affected by the environment, thus affect the result on the volatile compounds. Overall, the discussion needs to be refocused and rearranged to meet the standard of the study. >Line 45-49 sentence is too long >Line 59 emesia? or amnesia? >Line 51 and "is" mainly >Line 51 Aquilaria sinensis (Lour.) Spreng. >Line 51 reference 11 and 12 are studies on Aquilaria crassna, not A. sinensis >Line 54 endangered >Line 55 International >Line 56 "including A. sinensis" is redundant >Line 57 "continuous use" is inappropriate, suggest to change it as "sustainable production" >Line 58 "widely" cultivated >Line 59 "Due to" its rarity >Line 59-60 this is not a convincing statement. There are more than one species being rare and has crucial value that is widely cultivated, and why is only A. sinensis a good model? >Line 61, remove "usually" >Line 62 consequence of attack to what? >Line 62 promotes >Line 62 "Since" the last century >Line 64 Fungi species such as >Line 64 do not italic "sp." Line 69 reference 22 and 23 described the endophytic fungal diversity in different plant tissues (root, stem and leaf), while the study only involved the wood tissue in the stem and branch. Furthermore the fungal diversity reported in this study could also involved those being introduced from the surrounding due to the wounding treatment. Thus, the references provided here do not reflect as a support to this study. >Line 70 tissues of formation? incense? i do not understand what these mean. >Line 70 citations? >Line 71-76 i do not think this information should be in the Introduction. instead it is part of MnM. the authors should briefly give some information on agarwood formation on different tree parts published by previous studies, giving the readers a hint on their hypothesis of the relationship between fungal diversity and different wounded parts. >Line 76-79 please rephrase the sentence. >Line 80-81 chemical characteristics "found in agarwood formed in different wounding points inflicted on the tree". >Line 82 system "for" agarwood >Line 84 described >Line 91 structures found in different parts of agarwood formation >Line 92 When the authors mentioned to investigate the key fungi associated with different volatile compounds, I would be looking forward on a validation step where the fungi is isolated, then reintroduced back to the tree to confirm its strength to produce those volatile, yet there is no such experiment carried out in this study. hence, i think the authors need to rephrase this objective. >Line 96-98 what is the sampling technique? wounded using what? when was this carried out? how do you collect the formed agarwood? using what technique? >Line 98-99 the number of individuals are unclear. each treatment has three individuals, so how many trees were there? how many treatments were there? is it 1 treatment 3 trees, then you got 5 different wounding points, so total is 15 tree? or u put all 5 wounding points on the same tree, then you have 3 biological replicates? Also, is there any negative control (a none wounded tree). How do you select your trees? are they side to side? or far apart? how trees interval? the information on the sampling technique is unclear. Please clarify. >Line 99 the information in the Introduction should merge in here. However I have to raise my disagreement on the use of the name for the agarwood type as the specimen name, but to replace them by the organ/location of the tree where the wounding treatment is carried out as the specimen name. In such manner, the names for the type of agarwood form can be mentioned in the Discussion section. Unless the authors took the initiative to prepare an additional subsection in the MnM to specifically describe how the wounding treatment was carried out. >Line 113 provide full name of ITS1, while its shortform in parenthesis. and i assume you amplify its sequence, not the whole gene. >Line 114-115 provide complete sequences of the forward and reverse primers and their citation. and the reason why this primer set was chosen for this work was not mentioned. >Line 113-123 This whole part has to be rewrite. The way it is written is not scientific. It is not mentioned that whose DNA was extracted and sequenced. please refer to published papers on how the methodology on the micro-array part should be presented. Machines should come with their brand name and country of make in parenthesis. >Line 127 built? please provide name of software. >Line 128 cut into what size? >Line 130 remove "under filtering conditions according to", replace with "using". >Line 132 compared "against" the >Line 132 reference for Unite database. >Line 133 "to" obtain >Line 135 replace "by" with "using" >Line 135 UPARSE, not Uparse. >Line 136 reference for MOTHUR >Line 137 replace "reached the" with "achieved" >Line 137-138 QIIME is a program name, remove the full name in parenthesis and replace it with its reference >Line 139 reference for SILVA, Greengene and RDP database >Line 139 replace "of" with "on" >Line 140 this normalized data output. What this? please be specific. >Line 141 replace "Diagrams of Venn analysis" with "Venn diagrams" 13 >Line 141-142 some of the indexes and analyses come with their full name, please use their full names and put their shortnames in parenthesis >Line 147 put the weight of the sample in the sentence, not in parenthesis. >Line 147 2-mL >Line 148 remove "Then" >Line 150 reference for 40 kHz ultrasonic cold extraction method >Line 152 0.22-um >Line 153 stored in dark? or stored in a non-transparent? >Line 156-159 please check on the configuration, it is not properly written. >Line 159 took place "in" >Line 160 information about the column should be written in the sentence instead of in parenthesis. Only the brand name and country should be in parenthesis. >Line 163 under the following "setting" >Line 164-165 the use of symbol is inconsistent, should it be C min-1 or C/min? also goes to Line 151. >Line 169 spectra per second? does it come with a symbol? >Line 170 expressed "in percentage of".. Figure 2D is irrelevant. The information can be presented in Supplementary Table S1 >Line 218-220 This should be in the Discussion section, not Results. >Line 222 Figure 2E should be a standalone figure. >Line 222 I am not sure if this is correct, but how do you relate a heat map with a tree? should it be a group? >Line 223-227 This should not be in the Results. >Line 229-230 This should not be in the Results and replace "investigated" with "identified". >Line 231 how many agarwood samples? please state the number. >Line 233 Figure 3A should be replaced with a Table instead, with clear records of how many reads based on phylum, class, order, family and genus for all samples. >Line 234 with the Table proposed for Figure 3A , information in Figure 3B should be merged into the Table and Figure 3B would be irrelevant >Line 236 replaced "required" with "acquired" >Line 236 Figure 3C should be a standalone >Line 238 Figure 4A should be break-downed into Figure 4A Table S2 in your manuscript, and replace the yellow boxes with and underline or bold fonts to show the cv. >Line 294 Figure 6 is irrelevant, while Supplemental Table S3 is an important result. However the size of the Table makes it difficult to be presented in the manuscript. In my opinion, it should be included in the text and the decimal points should be reduce to 3 digits; the correlation cv should be marked with underline or bold fonts instead of yellow highlights; the fungi names should be arranged in alphabetical order; The Y-axis should be the fungi names; The X-axis should be the compound numbers (with a general name "compounds" on top and only numbers below to reduce the use of "compound" for every number). >Line 323 This is Discussion >Line 325 This is not Result, instead it looks like a conclusion in the Discussion. >Line 338 I do not think there is a distinct spatial-formed tissue in this study. There are all wood tissues. >Line 296 A Discussion sentence in a Conclusion is not appropriate.
Conclusion
Reviewer: 2
Comments to the Author(s) The present manuscript by Liu et al reports effects of fungal diversity on volatile compounds in different spatial formations of agarwood originated from Aquilaria sinensis. Authors have also showed relationship between fungal community and volatile compounds. The experiments are well conceived and well presented. Major concerns: 1) where is reference of extraction method of agrawood oil? or Normally, the volatile oil is generally obtained from hrdrodistillation only. No discussion on extraction method relevant with extracting solvent provided in manuscript. 2. Use the common name for identified compounds. Kovat index is needed to present for identification confirmation. For example, mass spectrum of compounds 7 in Fig. 2 is not similar to those from library. 3. Fig S5B and On behalf of the Editors, I am pleased to inform you that your Manuscript RSOS-190211.R1 entitled "Different wound locations of agarwood provide insights on the relevance between fungal diversity and volatile compounds in Aquilaria sinensis" has been accepted for publication in Royal Society Open Science subject to minor revision in accordance with the referee suggestions. Please find the referees' comments at the end of this email.
The Editors have identified that English language editing is required, please see https://royalsociety.org/journals/authors/language-polishing/ for suggestions of services to use.
The reviewers and Subject Editor have recommended publication, but also suggest some minor revisions to your manuscript. Therefore, I invite you to respond to the comments and revise your manuscript.
• Ethics statement If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Data accessibility It is a condition of publication that all supporting data are made available either as supplementary information or preferably in a suitable permanent repository. The data accessibility section should state where the article's supporting data can be accessed. This section should also include details, where possible of where to access other relevant research materials such as statistical tools, protocols, software etc can be accessed. If the data has been deposited in an external repository this section should list the database, accession number and link to the DOI for all data from the article that has been made publicly available. Data sets that have been deposited in an external repository and have a DOI should also be appropriately cited in the manuscript and included in the reference list.
If you wish to submit your supporting data or code to Dryad (http://datadryad.org/), or modify your current submission to dryad, please use the following link: http://datadryad.org/submit?journalID=RSOS&manu=RSOS-190211.R1
• Funding statement Please list the source of funding for each author.
Please note that we cannot publish your manuscript without these end statements included. We have included a screenshot example of the end statements for reference. If you feel that a given heading is not relevant to your paper, please nevertheless include the heading and explicitly state that it is not relevant to your work.
Because the schedule for publication is very tight, it is a condition of publication that you submit the revised version of your manuscript before 30-May-2019. Please note that the revision deadline will expire at 00.00am on this date. If you do not think you will be able to meet this date please let me know immediately.
To revise your manuscript, log into https://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions". Under "Actions," click on "Create a Revision." You will be unable to make your revisions on the originally submitted version of the manuscript. Instead, revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you will be able to respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". You can use this to document any changes you make to the original manuscript. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response to the referees.
When uploading your revised files please make sure that you have: 1) A text file of the manuscript (tex, txt, rtf, docx or doc), references, tables (including captions) and figure captions. Do not upload a PDF as your "Main Document". 2) A separate electronic file of each figure (EPS or print-quality PDF preferred (either format should be produced directly from original creation package), or original software format) 3) Included a 100 word media summary of your paper when requested at submission. Please ensure you have entered correct contact details (email, institution and telephone) in your user account 4) Included the raw data to support the claims made in your paper. You can either include your data as electronic supplementary material or upload to a repository and include the relevant doi within your manuscript 5) All supplementary materials accompanying an accepted article will be treated as in their final form. Note that the Royal Society will neither edit nor typeset supplementary material and it will be hosted as provided. Please ensure that the supplementary material includes the paper details where possible (authors, article title, journal name).
Supplementary files will be published alongside the paper on the journal website and posted on the online figshare repository (https://figshare.com). The heading and legend provided for each supplementary file during the submission process will be used to create the figshare page, so please ensure these are accurate and informative so that your files can be found in searches. Files on figshare will be made available approximately one week before the accompanying article so that the supplementary material can be attributed a unique DOI. You can expect to receive a proof of your article in the near future. Please contact the editorial office (openscience_proofs@royalsociety.org and openscience@royalsociety.org) to let us know if you are likely to be away from e-mail contact. Due to rapid publication and an extremely tight schedule, if comments are not received, your paper may experience a delay in publication.
Royal Society Open Science operates under a continuous publication model (http://bit.ly/cpFAQ). Your article will be published straight into the next open issue and this will be the final version of the paper. As such, it can be cited immediately by other researchers. As the issue version of your paper will be the only version to be published I would advise you to check your proofs thoroughly as changes cannot be made once the paper is published. Dear Dr Liu, I am pleased to inform you that your manuscript entitled "Agarwood wound locations provide insight into the association between fungal diversity and volatile compounds in Aquilaria sinensis" is now accepted for publication in Royal Society Open Science.
Dear Professor Xinguang Zhu and Professor Kevin Padian:
On behalf of my co-authors, we thank you very much for giving us an opportunity to revise our manuscript, we appreciate editors and reviewers very much for their positive and constructive comments and suggestions on our manuscript entitled "Effects of fungal diversity on volatile compounds in different spatial formations of agarwood originated from Aquilaria sinensis".
We have studied the editors' reviewers' comments carefully and have made revision which included a point by point response to the reviewers' comments as following, and revised manuscript using 'Track Changes'/comments in Word. We have tried our best to revise our manuscript according to the comments. Attached please find the revised version, which we would like to submit for your kind consideration.
Associate Editor's comments (Professor Xinguang Zhu):
Dear Dr. Huang, The submission has been reviewed by two domain experts. Based on their recommendations and also my evaluation for the manuscript, I judge that this paper requires a major revision before it can be accepted for publication in RSOS.
(1) I feel that the novelty of the paper requires clarification.
Yes, the editor is right. In the revised manuscript, we emphasized the novelty of this study according to the editor's kind advice. (2) In addition, given that the observed correlation between the wood composition and also fungal diversity, authors suggest that this information can be used to guide future production of wood with altered wood quality, please describe in the text how this can be achieved in practice.
Yes, the editor is right. In the results and discussion sections of revised manuscript, we have added the above information and made a table (Table 4) including our results and relevant previous studies to give a guide of future production of agarwood.
(3) In addition, the authors correlated a few wood types with the fungal species and then make the statement that the fungal diversity influence the wood type. It is equally possible that the fungal species diversity was generated by the difference wood composition. Which is the cause, which is the result? Please discuss this point.
Yes, thank you for the review's kind suggestion.
In previous studies, researchers have recognized that the fungal community is highly specific to tree species as well as plant organ and tissue types (Cregger et al. 2018; Purahong et al. 2018) . Thus, we choose the stems of Aquilaria sinensis as our experimental materials. Naturally, agarwood is produced as a consequence of attack to microbes, insects and etc. Although both tissue types and wound methods could influence the agarwood types, we pay more attention to the effect of microbes on resin formation. Wood composition originated from various tissue types might influence the agarwood formation, but we pay more attention to the relation between microbes and agarwood compounds. Thus, in this article, we just emphasized the relation between the microbes and agarwood compositions through comparing the fungal communities and volatiles in various agarwood types. We hope the microbial fermentation could be a useful way to accumulate the agarwood formation or directly to obtain the agarwood resin ingredients in the future, which could effectively protect wild agarwood resources. (2) Given that the observed correlation between the wood composition and also fungal diversity, authors suggest that this information can be used to guide future production of wood with altered wood quality. please describe in the text how this can be achieved in practice.
Yes, thanks for the reviewer's good advice. In the results and discussion sections of revised manuscript, we have added the correlation between the wood composition and also fungal diversity and made a table (Table 4) including our results and relevant previous studies to give a guide of future production of agarwood.
(3) The authors correlated a few wood types with the fungal speceis and then make the statemnt that the fungal diversity influence the wood type. It is equally possible that the fungal species diversity was generated by the difference wood composition. Which is the cause, which is the result? Please discuss this point.
Yes, the reviewer is right. We have discuss the above issue in discussion part.
Usually, the formation of natural agarwood is the result of tree defense reaction to microbial or insect attack. Although both tissue types and wound methods could influence the agarwood types, we pay more attention to the effect of microbes on resin formation. Wood composition originated from various tissue types might influence the agarwood formation, but we pay more attention to the relation between microbes and agarwood compounds. Thus, in this article, we just emphasized the relation between the microbes and agarwood compositions through comparing the fungal communities and volatiles in various agarwood types. We hope the microbial fermentation could be a useful way to accumulate the agarwood formation or to directly to obtain the agarwood resin ingredients in the future, which could effectively protect wild agarwood resources.
Reviewers' Comments to Author:
Reviewer: 1 Comments to the Author(s)
(1) The study reported on the fungal diversity and volatile compounds present at different parts of the Aquilaria sinensis tree upon wounding treatment. The chemical compounds obtained were correlated with the fungal diversity based on different tree parts. The latter work could be considered as novel to agarwood-related studies. However, the manuscript was poorly presented and the authors should give more attention to their writings.
Thank for the reviewer's advice. We have totally revised our manuscript using 'Track Changes'/comments in Word. We discussed the correlation between volatiles and fungi in more detail in the revised manuscript. We hope our revision could meet the requirement of publication.
(2) there are several important information the author left out when reporting their work; the authors need to enhance their presentation by referring to published papers for the description in MnM; the authors tend to put Discussion materials in their Results; the authors need to determine which Table and Figure are important to display in the manuscript and which are not. I suggest that this manuscript can be accepted if the below comments are attained.
Yes, the reviewer is right. We have added more important published papers for the description in MnM in the reviewed paper. And we also rewrite the Discussion and Results to make the manuscript more readable and logical. We have also deleted Figure 2A , B, D and Supplemental Figure S1 , S2, which do not provide any useful information. Also, we put Figure 2C into Supplemental materials, and Figure 3A , B were replaced with Table 1. Figure 4A Table S2 was displayed in manuscript as Table 3. (3) Title. The authors only compared the fungal diversity and volatile compound between different tree parts, but the effects were not mentioned in the study.
Yes, the reviewer is right. According to the content of our manuscript, we would like to adjust the article title as "Different wounded locations of agarwood originated from Aquilaria sinensis provide insights on the intrinsic relevance between fungal diversity and volatile compounds", which meets the content of this work.
(4) Abstract. The abstract needs to be edited based on the comments below.
Thank you for the reviewer's advice. We have edited the abstract after reviewing the manuscript, according to the comments below. Thank you for the reviewer's good advice. We have reviewed this part as reviewer suggested using 'Track Changes'/comments in Word. We have changed our title and related contents, for the five types of agarwood samples were formed from different locations of the stems not the tissue types. Additionally, the naming practice of agarwood collectors were put into Discussion section not MnM. We also referred more published work to enhance our presentation, especially the sampling method.
(7) Results. The authors tend to put Discussion materials in the Results section, which is incorrect.
Yes, the reviewer is right. According to the reviewer's kind reminding, we have corrected the Results section, and put some discussing statement in Discussion section. My point is that to look at the true correlation between fungal diversity that would contribute towards agarwood formation, the authors should have carried out a time-lined sampling technique. Therefore, this study only explains the fungal diversity that is present when the agarwood has formed, and this does not directly provide information on the fungi whether they contribute towards the formation of agarwood in A. sinensis. This as well refers to the correlation between volatile compounds available and fungi diversity. In order to prove that the fungi are responsible to the great number of a certain volatile compound, there is a need to forward the study to specifically test on the efficacy of the fungus in contributing the production of a certain agarwood-related compound. Also, the authors should tone down their confidence between the volatile and fungi diversity recorded from their study as the study was only carried out in a single location. The fungal diversity could be affected by the environment, thus affect the result on the volatile compounds. Overall, the discussion needs to be refocused and rearranged to meet the standard of the study.
Thanks for the reviewer's kind advice. We have totally reviewed our discussion section. We hope that our reviewed discussion would meet the standard of the study. >Line 59-60 this is not a convincing statement. There are more than one species being rare and has crucial value that is widely cultivated, and why is only A. sinensis a good model?
Yes, the reviewer is right. According to the reviewer's advice, we changed the sentence as "Due to its rarity and crucial value, A. sinensis has been used to investigate processes for improving agarwood oil yield in China." In reference 13, the writer has reported the natural agarwood formation as following, "Naturally, the production of agarwood occurred due to microbial or insect attack and in the result, white heart wood converted into black/brown fragrant resin which accumulates in main or side branch of stem." Thus, in our article, we would like to analyze the relationship between the resin fragrance constituents and fungi using the agarwood samples which were only treated by simple wound method and then formed under natural conditions for many years imitating the natural agarwood formation.
Thanks for the reviewer's advice. We have changed the sentence as "consequence of attack to microbes, insect and etc." >Line 69 reference 22 and 23 described the endophytic fungal diversity in different plant tissues (root, stem and leaf), while the study only involved the wood tissue in the stem and branch. Furthermore the fungal diversity reported in this study could also involved those being introduced from the surrounding due to the wounding treatment.
Thus, the references provided here do not reflect as a support to this study. Do as reviewer required. We have deleted these two references. >Line 92 When the authors mentioned to investigate the key fungi associated with different volatile compounds, I would be looking forward on a validation step where the fungi is isolated, then reintroduced back to the tree to confirm its strength to produce those volatile, yet there is no such experiment carried out in this study.
hence, i think the authors need to rephrase this objective.
Yes, the reviewer is right. We have changed this sentence as following:
Furthermore, due to the regular pattern in fungal communities and the volatile constituents in different types of agarwood, we were able to characterize the fungal community structures found in different parts of agarwood formation and to preliminarily investigate the intrinsic relevance between fungal diversity and volatile compounds, which could help to furtherly understand the variety of agarwood fragrances. Thanks for the reviewer's advice. We have reviewed this part as following.
"30-year-old A. sinensis trees from Dalingshan town in Guangdong Province (latitude 22°45´43″ N, longitude 113°48´45″ E) were treated by physical wounding using machete [26, 27] . Five years later, the agarwood section was formed about 0.5~1 cm thickness beneath the wounded surface, and were collected by cutting about 5 cm below the wounding section in November 2017, and then non-agarwood parts were removed." Yes, the reviewer is right. We have reviewed this part as following: Internal transcribed spacer 1 (ITS1) sequences in all samples were amplified using the universal primers ITS5-1737F (5′-GGAAGTAAAAGTCGTAACAAGG-3′) and ITS2-2043R (5′-GCTGCGTTCTTCATCGATGC-3′) using a barcode to distinguish samples.
>Line 113-123 This whole part has to be rewrite. The way it is written is not scientific. It is not mentioned that whose DNA was extracted and sequenced. please refer to published papers on how the methodology on the micro-array part should be presented. Machines should come with their brand name and country of make in parenthesis.
Do as reviewer required. We have totally reviewed this part carefully in manuscript.
"All agarwood samples were washed with distilled sterile water. Surfaces were sterilized by soaking the tissues sequentially in 75% ethanol for 2 min, followed by a rinse with sterile water, and dried with sterile filter paper. Then, DNA was extracted from 100 mg each agarwood sample using the MoBio PowerPlant Pro DNA Isolation Kit (MoBio Laboratories, Inc., Carlsbad, CA, USA). Agarwood samples had two replicate extractions per sample to achieve sufficient DNA yields. DNA purity was monitored on 1% agarose gels. All extractions were quantified on a NanoDrop 1000 spectrophotometer (NanoDrop Products, Wimingto, DE, USA). According to the concentration, DNA was diluted to 1 ng/µL using sterile water. Internal transcribed spacer 1 (ITS1) sequences in all samples were amplified using the universal primers ITS5-1737F (5′-GGAAGTAAAAGTCGTAACAAGG-3′) and ITS2-2043R
(5′-GCTGCGTTCTTCATCGATGC-3′) using a barcode to distinguish samples. The PCR was performed with a Phusion ® High-Fidelity PCR Master Mix (New England Biolabs, Ipswich, MA, UK). PCR was conducted according to Cregger et al [28] . PCR products were mixed in equal ratios. Then, the mixed PCR products were purified with a Qiagen Gel Extraction Kit (Qiagen, Germany We reviewed "cut" as "removed".
>Line 130 remove "under filtering conditions according to", replace with "using".
Do as reviewer required. >Line 160 information about the column should be written in the sentence instead of in parenthesis. Only the brand name and country should be in parenthesis.
Yes, the reviewer is right. We have reviewed this sentence as following. was used to judge whether a peak was correctly identified or not. For the determination of RI, calculated on the first dimension, a series of n-alkanes (C9 to C23) were used under the same experimental conditions. The computational formula of each compound RI was as follows:
n and n+1 were the number of carbon atoms in alkanes eluting before and after the compound, respectively; t′(n) and t′(n+1) were the corresponding retention time and t′(i) was the retention time of the identified compound." >Line 215 Figure 2D is irrelevant. The information can be presented in Supplementary Table S1 Do as reviewer required.
>Line 218-220 This should be in the Discussion section, not Results.
Do as reviewer required.
>Line 222 Figure 2E should be a standalone figure.
>Line 222 I am not sure if this is correct, but how do you relate a heat map with a tree? should it be a group?
Heat map was used to show the relative content of five types of agarwood sample.
The cluster tree was built according to the similarity of compound content, which showed the volatile difference between these samples. >Line 233 Figure 3A should be replaced with a Table instead , with clear records of how many reads based on phylum, class, order, family and genus for all samples.
Do as reviewer required. Figure 3A and B was replaced by Table 2. >Line 234 with the Table proposed for Figure 3A , information in Figure 3B should be merged into the Table and Figure 3B would be irrelevant Do as reviewer required. Figure 3A and B was replaced by Table 2. >Line 236 replaced "required" with "acquired" Do as reviewer required.
>Line 236 Figure 3C should be a standalone Do as reviewer required. Figure 3C was replaced by figure 4.
>Line 238 Figure 4A should be break-downed into Figure Table S2 in your manuscript, and replace the yellow boxes with and underline or bold fonts to show the cv.
Thanks for the reviewer's good advice. We display the Supplemental Table S2 as reviewed manuscript Table 3 .
>Line 294 Figure 6 is irrelevant, while Supplemental Table S3 is an important result. However the size of the Table makes it difficult to be presented in the manuscript. In my opinion, it should be included in the text and the decimal points should be reduce to 3 digits; the correlation cv should be marked with underline or bold fonts instead of yellow highlights; the fungi names should be arranged in alphabetical order; The Y-axis should be the fungi names; The X-axis should be the compound numbers (with a general name "compounds" on top and only numbers below to reduce the use of "compound" for every number).
Thanks for the reviewer's good advice. However, the Supplemental Table S3 was too large to make it in the text. But we put the extremely significant correlations (p<0.1) between the fungal genera and compounds in the Table 4 and the whole data in Supplemental Table S1 in the reviewed paper.
>Line 323 This is Discussion Do as reviewer required.
>Line 325 This is not Result, instead it looks like a conclusion in the Discussion.
>Line 338 I do not think there is a distinct spatial-formed tissue in this study. There are all wood tissues.
Yes, we have reviewed the title and related content in the reviewed paper.
>Line 396 A Discussion sentence in a Conclusion is not appropriate.
Reviewer: 2
Comments to the Author(s)
The present manuscript by Liu et al reports effects of fungal diversity on volatile compounds in different spatial formations of agarwood originated from Aquilaria sinensis. Authors have also showed relationship between fungal community and volatile compounds. The experiments are well conceived and well presented.
Major concerns:
(1) where is reference of extraction method of agrawood oil? or Normally, the volatile oil is generally obtained from hydrodistillation only. No discussion on extraction method relevant with extracting solvent provided in manuscript.
Thanks for the reviewer's kind advice. We have added the reference of extraction method of agarwood oil. Truly, the volatile oil is generally obtained from hydrodistillation. However, traditional extraction of volatile oil need a plenty of agarwood sample. For the agarwood samples are very precious, thus we used extracting solvent extraction method according to the related references.
(2) Use the common name for identified compounds. Kovat index is needed to present for identification confirmation. For example, mass spectrum of compounds 7 in Fig. 2 is not similar to those from library.
Thanks for the reviewer's kind advice. We have added the Kovat index to the compounds in Table 1 and the method was put in the section of Materials and
Methods. All the mass spectrum of compounds were rechecked, and the mass spectrum of compounds 7 and 13 were put in Supplemental Figure S1 . Thus, according to the suggestion from reviewer 1, we put Supplemental Table S2 in the reviewed manuscript as Table 1 , and deleted all the chromatograms to make the data more useful and understandable.
We would like to express our great appreciation to you and reviewers for comments on our paper. Looking forward to hearing from you.
Thank you and best regards. 
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